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Font Design of "Li Hei" Screen Terminal Readable
Chinese Charactersfor the Elderly

XIE Ming-yan
(Mianyang Normal University, Sichuan Mianyang 621000, China)

ABSTRACT: The work aims to establish the principles and strategies of font design of screen readable Chinese charac-
ters for the elderly, and to design screen displayed Chinese characters that meet the visual characteristics of the elderly.
Through inter group experiments, the correlation between visual perception of the elderly and the stroke shape, central
position, proportioned layout and barycenter of Chinese fonts was analyzed. Based on this, elderly-oriented design prac-
tices were conducted for screen displayed Chinese characters, and the rationality of the design was verified. The principles
and strategies of font design of Chinese characters on screen for the elderly were constructed, and the readability of Chi-
nese characters on screen for the elderly was effectively improved. The research results provided a theory and method for
font design of Chinese characters on screen for the elderly. Reading Chinese characters on screen for the elderly is a
complex process of attention, memory, and discrimination. Based on visual perception theory, questionnaires, experi-
ments, and controlling the key factors of Chinese character font structure, a feasible and operable design method for Chi-
nese character aging adaptation is proposed. The pen shape of Chinese characters should adopt a non decorative serif and
an enlarged central position of Chinese characters, and ensure that the black and white relationship of the font and the
layout of the font are appropriate.
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x1 ZESH5FENAKNSIEETS FHERREE
Tab.1 Average and standard deviation of serif legibility
scores of elderly participants

FAREAY ik
FTY S 3.527 (0.403)
RE Wik 3.398 (0.483)
RN A F5 1 TR A 3.452 (0.704)
[ZEEN 3.689 (0.836)
B 2.101 (0.515)
TR 2 3.837 (0.654)

2RI, ISR AN B, F (5, 180) =
22.136, P<0.001, 7?=0.381, i &7 B feim
BelSL S5 RN B, F (3913, 140.860) =35.136,
P<0.001, 7°=0.494, TEHE R A S I% 55 o

% 353 &I, K 2.728,98.207 )=1.870, P=0.145,
n°=0.049, BEiEHHKA R E .
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(3.950, 142.191) =49.860, P<0.001, #%=0.581, fi
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21.226, p<0.001, #2=0.371, fHHHE B A4 &F 18 & PF



390 £

T 7

2023 4F 12 H

x2 ZESH5FEWHEHNTEE. HEKE.
Tab.2 Average and standard deviation of scores of
comfort, convenience and fatigue of elderly
participants on the serif

FARATY FPIE T 95 57 IRk
it AR 3.027( 0.763 )3.864 ( 0.630)3.783( 0.672)
E2Hifik  3.540(0.730)3.270 (0.732)3.216( 0.712)
RZAF5HE i1 3.432(0.834)3.216 ( 0.750 )3.594( 0.831)
LN 3.432(0.929 )3.756 ( 0.954 )3.702( 0.908 )
g 2.324(0.783)1.783 ( 0.672)2.000( 0.912)
TR R 3.945( 0.704 )3.837 ( 0.727)3.810( 0.739)

:3 ZESHEEWHEZNAENKEHERIREE
Tab.3 Average reading duration and standard deviation
of serif for elderly participants

FAREA B ($ME, Hfi/mins)
Ji SRR 28 878.756 ( 16 140.153)
REH 5wk 30 119.810 ( 18 646.897 )

RZNAFRE A 31735.081 (19 015.529)
i 29 258.243 (113 844.384)
i 32282.027 (20 831.644)
TCEORE 2R 24 736.918 (12 351.273)

x4 ZES5EWNHENSEETEHERGEE
Tab.4 Average and standard deviation of legibility of
elderly participantsto central position

TR Sy itk
TR R 3.837 (0.654)
SRR 3.520 (0.590)
R F5 K TR 14 3.452 (0.704)
LERES 2.486 (0.444)
it AR 3.527 (0.403)
THLAE T A fRT 44 2.493 (0.388)
BiR 2.939 (0.365)
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Tab.5 Average and standard deviation of elderly
participants' scores of comfort, convenience and
fatiguein central position

FARSEAY FE Jr E 97 57 %
TR B 3.945 (0.704) 3.837 (0.727) 3.810 (0.739)

LRI N 3.243 (0.760) 3.378 (0.758) 3.702 ( 0.701)
FRAAFHEFIR 3.432 (0.834) 3.216 (0.750) 3.594 (0.831)
UEEZN 2.216 (0.672) 2.459 (0.767) 2.189 ( 0.569 )
S5t 48 A R 3.027 (0.763) 3.864 (0.630) 3.783 (0.672)
A IR fRifR 2,702 (0.701) 1.918 (0.721) 2.135 (0.419)
BiR 3.324 (0.783)2.837 (0.833)2.540( 0.649)

SrdE, BRI PR Al O (8 PE =300 I 3, F(6
216 ) =36.196, P<0.001, 5?=0.501, Tw4i kS8 )i it
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F (3.741, 134.690) =63.598, P<0.001, 7°=0.639,
TR BN S 02 57, Y HE P AR T A B 2 90 55 o

F 6 Mk B, BRI F RN B OF
(3.106, 111.822) =2.696, P<0.05, 5°=0.070, f#%k
MR e R, PR TR R K

*k6 ZESH5EXNPERMIFHEZMKEHERREE
Tab.6 Average reading duration and standard deviation of
elderly participants on the size of central position

RS W (B8, Bz /mins)
TR PR 24736.918 (12 351.273)
HSCRIR 32 253.675 (18 469.121)
K2 A F5 1 a4 31735.081 (19 015.529)

RN 32 334.973 (19 196.452)

Bt 5 R 28 878.756 ( 16 140.153)
TR 1) A Ry A 34 297.108 ( 18 447.553)
PR 30932.729 (14 883.986 )

2.4 NFHmALKA

RTHMAM, AESN T, F(3, 108) =
46.688, P<0.001, #°=0.565, &HBUEMIIEfE, &
MU AR

x7 ZESH5ENHANG LU FHERREE
Tab.7 Average and standard deviation of readability of
elderly participantsto proportioned layout

FAREAY itk
R B 2.959 (0.375)
R BUE 3.716 (0.553)
wAESD 3.608 ( 0.494 )
REM 2.790 (0.446)

X 8MILI, FHEEFH R, F (3, 108) =
36.461, P<0.001, #?=0.503, P-4k e B,
BRACH R B, HEMEEMN BE, F (2524,
90.864 ) =11.412, P<0.001, 5?=0.241, PF4rf i H2
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(2.419, 87.069) =11.412, P<0.001, 5?=0.293, iF
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*8 ZESEEWHAMNTEE. HENX.
EmBRIESEHERGEE
Tab.8 Average and standard deviation of scores of
elderly participants on comfort, convenience and
fatigue of proportioned layout

TR EERE Ji 9% 57 IR

RE4 2.675 (0.783) 3.081 (0.982) 2.945 (0.848)
R %y 3.675 (0.626) 3.567 (0.800) 3.810 (0.569)
R®rp 3540 (0.730) 3.756 (0.596) 3.675 (0.579)
REM 2324 (0.579) 2.756 (0.954) 3.054 (0.814)

*:9 ZES5EWHANAENKEAHERIREE
Tab.9 Average reading duration and standard deviation of
elderly participants on proportioned layout

TR W (HME, Hfi/min)
R B 33 412.324 (20 788.895)
R ARUE 24 680.973 (10 478.743)
R BT 29 200.540 ( 12 800.905 )
RAEM 29 814.054 (17 542.582)

®10 ZESH5ENEONS I FHERREE
Tab.10 Average and standard deviation of legibility of
elderly participantsto the barycenter

Hoxf AR Y absis t P

132 B 3.716 (0.553)
) ) 1.143 0.216
R 3.873 (0.654)

. * 03 P<0.05, ** ft# P <0.01, *** P<0.001,

x®11 ZESH5FENEOCHRIERKFHERREE
Tab.11 Average reading duration and standard deviation
of elderly participants on the barycenter

fie % PR ] ¢ P
R 24680.973(10478.743)
0.028 0.978

WO 24 736.918 (12 351.274)
. * 83 P<0.05, ** {3 P <0.01, *** P<0.001,
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Fig.1 Corresponding relationship between screen terminal Chinese character design elements
and elderly user experience elements
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Fig.2 Matching model of visual perception and design elements for the elderly
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